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(54) LAYERED SOLID CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a layered solid 
capacitor in which distortion caused by a difference in 
thickness of an anode electrode part and a cathode electrode 
part is removed, and joining of a laminate of anode electrode 
parts on which a dielectric oxide films are formed can easily be 
performed, thereby the lamination thereof is easily carried out. 
SOLUTION: Four flat plate solid capacitor elements 10 are 
provided, in which a dielectric oxide coating film, a conductive 
functional high polymer film and a conductive layer are 
laminated on a specified part of the surface of a metal plate 1 
to form a cathode electrode part 6, and the part where the 
conductive layer, etc., is not provided is made an anode 
electrode part 7. By bending the anode electrode parts 7 of 
each flat plate solid capacitor elements 10 double, the 
thickness thereof is made equal to that of the cathode 
electrode part 6, and these flat plate solid capacitor elements 
10 are stacked to join the cathode electrode parts 6 and the 
anode electrode parts 7, respectively. The anode electrode 
parts 7 are joined to one another by providing a cut surface 91, 
where an inner metal is exposed, at a specified part of the outer periphery of the anode electrode part 
7, to weld each adjoining cut surfaces 91 to each other. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] While making a conductor layer into the cathode polar zone by forming a dielectric oxide film in 
the predetermined part of the front face of a metal plate, forming a conductive functional poly membrane in 
this dielectric oxide film front face, and preparing a conductor layer in the front face of this conductive 
functional poly membrane Two or more monotonous mold solid-state capacitor elements which become 
considering the part of the metal plate which has not prepared the conductive functional poly membrane and 
the conductor layer as anode plate polar zone are provided. In the laminating mold solid-state capacitor 
which accumulates these two or more monotonous mold solid-state capacitor elements, and comes to join 
the cathode polar zone and anode plate polar zone, respectively The laminating mold solid-state capacitor 
characterized by making said anode plate polar zone into the thickness of the cathode polar zone, and the 
thickness of an abbreviation EQC by bending to a duplex at least. 

[Claim 2] At the edge which does not form in a front face the conductive functional poly membrane and 
conductor layer of a metal plate which come to carry out the laminating of a dielectric oxide film, a 
conductive functional poly membrane, and the conductor layer While making a conductor layer into the 
cathode polar zone by joining the auxiliary terminal for anode plates made from a metal plate which comes 
to form a dielectric oxide film in a front face Two or more monotonous mold solid-state capacitor elements 
which become considering the auxiliary terminal for anode plates as anode plate polar zone are provided. 
The auxiliary terminal for anode plates used as the anode plate polar zone of each monotonous mold solid- 
state capacitor element is made into the thickness of the cathode polar zone, and the thickness of an 
abbreviation EQC by bending to a duplex at least. And the laminating mold solid-state capacitor 
characterized by accumulating said two or more monotonous mold solid-state capacitor elements, and 
coming to join the cathode polar zone and anode plate polar zone, respectively. 

[Claim 3] It is the laminating mold solid-state capacitor according to claim 1 or 2 which prepares the cutting 
plane which exposes an internal metal to the predetermined part of the periphery side of said anode plate 
polar zone, and is characterized by forming junction of anode plate polar zone of welding between these 
cutting planes. 

[Claim 4] The laminating mold solid-state capacitor according to claim 2 characterized by forming thickly 
the thickness of the dielectric oxide film on said auxiliary terminal for anode plates to extent by which this 
conductive functional poly membrane is not formed in the dielectric oxide film front face on said auxiliary 
terminal for anode plates in case a conductive functional poly membrane is formed in the front face of the 
dielectric oxide film on said metal monotonous by the electrolytic oxidation polymerization. 
[Claim 5] Junction on said auxiliary terminal for anode plates and metal plate is a laminating mold solid- 
state capacitor according to claim 2 characterized by being ultrasonic welding junction, electric spot welding 
junction, or mechanical sticking-by-pressure junction. 

[Claim 6] The laminating mold solid-state capacitor according to claim 2 characterized by forming the 
insulating band which becomes the part which joined said auxiliary terminal for anode plates and metal plate 
from insulating resin. 

[Claim 7] The laminating mold solid-state capacitor according to claim 2 characterized by having joined 
said anode plate polar zone to another lead terminal of a leadframe by laser welding, and carrying out mold 
shaping of the perimeter by insulating resin while joining said cathode polar zone to the lead terminal of a 
leadframe with a silver paste. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating mold solid-state capacitor which comes to 
carry out the laminating of two or more monotonous mold solid-state capacitor elements which use as a 
solid electrolyte the conductive functional poly membrane formed on the dielectric oxide film. 
[0002] 

[Description of the Prior Art] Although the capacitor with the sufficient property of operating in a high 
frequency field with carrying[ a miniaturization / ]-izing of electronic equipment was required, since the 
electrolytic property was bad, a conventional aluminium electrolytic capacitor or a conventional solid-state 
tantalum electrolytic capacitor were not able to meet the demand enough in the high frequency field. 
[0003] On the other hand, as compared with the liquid electrolyte and manganese dioxide of the former 
[ resistivity / of a conductive functional poly membrane ], for this reason, the solid-state capacitor which 
uses a conductive functional poly membrane as a solid electrolyte can have small equivalent-series- 
resistance (ESR) value and in PITANSU value of a capacitor in a RF field, and can meet said demand now 
very small (1/100 or less). 

[0004] This kind of solid-state capacitor element 80 forms the aluminum anodic oxide film (dielectric oxide 
film) 103 in the front face of the metal plate 101 which consists of aluminum foil (or aluminum plate) which 
carried out surface roughening of the front face, as shown in drawing 7 . Print the insulating band 102 
around the predetermined location of the aluminum anodic oxide film 103, and it classifies into the anode 
plate polar zone 81 and the cathode polar zone 83. The conductive functional poly membrane 104 is formed 
in the front face of the aluminum anodic oxide film 103 of the cathode polar zone 83, and the conductor 
layer 105 which consists of a graphite layer 151 and a silver paste layer 153 is further formed on it, and it is 
constituted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the laminating of two or more solid-state 
capacitor elements 80 which use the above-mentioned conventional conductive functional poly membrane 
as a solid electrolyte was carried out, there were the following troubles. 

[0006] Namely, although the solid-state capacitor element 80 of two or more monotonous molds is 
accumulated for laminating this solid-state capacitor element 80 as shown in drawing 8 , and those cathode 
polar-zone 83 comrades and anode plate polar-zone 81 comrades are performed by joining, respectively 
When there is a difference of thickness in the anode plate polar zone 81 and the cathode polar zone 83 of 
this solid-state capacitor element 80, therefore these [ two or more ] are joined, as shown in drawing 8 , it 
will have to curve and distortion will produce the thin anode plate polar zone 81. 

[0007] And since there is a possibility of generating short-circuit etc. when the distortion is added in the 
cathode polar zone 83, it is necessary to ease the distortion. Then, the long die length of the anode plate 
polar zone 81 was taken, clearance of the joint of anode plate polar-zone 81 comrades and the joint of 
cathode polar-zone 83 comrades was lengthened, and distortion was made to absorb in the part. However, if 
the long die length of the anode plate polar zone 81 is taken, the problem that the miniaturization of a 
capacitor cannot be attained will arise. 

[0008] When the aluminum anodic oxide film 1 03 (refer to drawing 7 ) which consists of an insulating 
material on the aluminum foil which, on the other hand, serves as the anode plate polar zone 8 1 was 
covered, there was also a problem that junction of anode plate polar-zone 81 comrades will become difficult. 

[0009] Junction of the anode plate polar zone in which the purpose removed distortion generated from the 
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difference of the thickness of the anode plate polar zone and the cathode polar zone by making this 
invention in view of an above-mentioned point, and the dielectric oxide film was formed is made easy, and 
it is in offering the laminating mold solid-state capacitor which can perform the lamination easily from these 
things. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble invention of a publication to 
this application claim 1 While making a conductor layer into the cathode polar zone by forming a dielectric 
oxide film in the predetermined part of the front face of a metal plate, forming a conductive functional poly 
membrane in this dielectric oxide film front face, and preparing a conductor layer in the front face of this 
conductive functional poly membrane Two or more monotonous mold solid-state capacitor elements which 
become considering the part of the metal plate which has not prepared the conductive functional poly 
membrane and the conductor layer as anode plate polar zone are provided. These two or more monotonous 
mold solid-state capacitor elements were accumulated, and in the laminating mold solid-state capacitor 
which comes to join the cathode polar zone and anode plate polar zone, respectively, it was made the 
thickness of the cathode polar zone, and the thickness of an abbreviation EQC, and constituted from bending 
said anode plate polar zone to a duplex at least. Invention according to claim 2 at moreover, the edge which 
does not form in a front face the conductive functional poly membrane and conductor layer of a metal plate 
which come to carry out the laminating of a dielectric oxide film, a conductive functional poly membrane, 
and the conductor layer While making a conductor layer into the cathode polar zone by joining the auxiliary 
terminal for anode plates made from a metal plate which comes to form a dielectric oxide film in a front face 
Two or more monotonous mold solid-state capacitor elements which become considering the auxiliary 
terminal for anode plates as anode plate polar zone are provided. The auxiliary terminal for anode plates 
used as the anode plate polar zone of each monotonous mold solid-state capacitor element is made into the 
thickness of the cathode polar zone, and the thickness of an abbreviation EQC by bending to a duplex at 
least. And said two or more monotonous mold solid-state capacitor elements were accumulated, it joined, 
respectively and the cathode polar zone and anode plate polar zone were constituted. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
based on a drawing. 

The [first operation gestalt] Drawing 1 is drawing showing the manufacture approach of the laminating 
mold solid-state capacitor concerning the first operation gestalt. For manufacturing this laminating mold 
solid-state capacitor, as shown in this drawing (a), two holes 1 1 and 1 1 of a predetermined configuration are 
first formed in the metal plate 1 made from aluminium foil by cutting etc. 

[0012] Next, as shown in this drawing (b), after carrying out printing formation of the photoresist film 5 at 
the front rear face of the part of the upper part between two holes 1 1 and 1 1 , as shown in this drawing (c), 
thick-film chemical conversion generates the aluminum anodic oxide film (dielectric oxide film) 8 for the 
metal plate 1 whole into parts other than photoresist film 5. 

[001 3] Next, cut the perimeter of a part in which the photoresist film 5 was formed as the photoresist film 5 
was shown in this drawing (d) after exfoliating, and etching processing is performed. Surface roughening of 
the part which exfoliated the photoresist film 5, and the surrounding cutting side face is carried out. It forms 
by-izing processing, then, this side top by which surface roughening was carried out — an aluminum anodic 
oxide film (dielectric oxide film) — formation — The conductive functional poly membrane used as a solid 
electrolyte is formed in the top face by the electrolytic oxidation polymerization, a conductor layer (it 
consists of a graphite layer and a silver paste layer) is further formed in the top face, and this constitutes the 
monotonous mold solid-state capacitor element 10. 

[0014] In addition, the part of the metal plate 1 which formed said aluminum anodic oxide film into a 
0.5wt% pyrrole, the 0.5wt% BOROJI ammonium salicylate, and the acetonitrile solution containing 0.5wt% 
pure water like the approach indicated by JP,1-58856,B as the concrete formation approach of said 
conductive functional poly membrane and which carried out surface roughening is immersed, the metal 
plate 1 is made into an anode plate, a counterelectrode is used as cathode, and the approach of performing an 
electrolytic oxidation polymerization is used. 

[0015] Next, by cutting by cutting-plane-line k-k shown in this drawing (d), the monotonous mold solid- 
state capacitor element 10 shown in this drawing (e) is started from the metal plate 1. The part in which the 
part in which said conductor layer of this monotonous mold solid-state capacitor element 10 etc. was formed 
does not form the cathode polar zone 6, a conductor layer, etc. becomes the anode plate polar zone 7. The 
anode plate polar zone 7 serves as a configuration which bends in the shape of L character. 
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[0016] And it considers as the condition which the anode plate polar zone 7 is folded up to a duplex in the 
part of the bending line e of this drawing (e), and shows in this drawing (f). 

[0017] And as shown in this drawing (g), two or more monotonous mold solid-state capacitor elements 10 
are accumulated, the cathode polar-zone 6 comrades and anode plate polar-zone 7 comrades are joined, 
respectively, and a laminating mold solid-state capacitor is constituted. 

[0018] Electroconductive glue (silver paste) performs junction of cathode polar-zone 6 comrades, and 
junction of anode plate polar-zone 7 comrades is performed by carrying out between the cutting planes 91 
prepared the periphery side laser- welding 9. Since the field of the anode plate polar zone 7 is covered with 
the aluminum anodic oxide film 8, between the cutting planes 91 which Uchibe's aluminum foil has exposed 
by cutting the metal plate 1 by cutting-plane-line k-k of said drawing 1 (d) is welded. 

[0019] Since the anode plate polar zone 7 was bent to the duplex as mentioned above, thickness of the anode 
plate polar zone 7 is made to the thickness and the abbreviation EQC of the cathode polar zone 6, when the 
laminating of the monotonous mold solid-state capacitor element 10 is carried out by this, distortion by the 
anode plate polar zone 7 is decreased or lost, compared with the former, the die length of the anode plate 
polar zone 7 can be shortened, and a miniaturization can be attained. 

[0020] The [second operation gestalt] Drawing 2 and drawing 3 . are drawings showing the manufacture 
approach of the laminating mold solid-state capacitor concerning the second operation gestalt. 
[0021] As first shown in drawing 2 (a), the auxiliary terminal assembly 21 for anode plates made from 
aluminium foil and the metal plate 3 1 made from aluminium foil are prepared. 

[0022] The auxiliary terminal assembly 2 1 for anode plates is an abbreviation rectangle-like, it formed the 
crevice 23 in this center of the end side while it extended the end crosswise, and it has formed the through 
tubes 25 and 25 of an ellipse configuration in the both sides of this crevice 23 here. And the aluminum 
anodic oxide film (dielectric oxide film) 27 is formed in the whole field of this auxiliary terminal assembly 
21 for anode plates by chemical conversion. 

[0023] There is the following as an approach of forming the aluminum anodic oxide film 27 here. 
** How to use an anode plate the auxiliary terminal assembly 21 for anode plates, and form the aluminum 
anodic oxide film 27 on this auxiliary terminal assembly 21 for anode plates by using a counterelectrode as 
cathode in this water-soluble electrolytic solution, using the water-soluble electrolytic solutions, such as a 
boric acid, an adipic acid, a citric acid, a phosphoric acid, or its salt. 

[0024] ** How to use an anode plate the auxiliary terminal assembly 21 for anode plates, and form the 
aluminum anodic oxide film 27 on this auxiliary terminal assembly 21 for anode plates by using a 
counterelectrode as cathode in this water-soluble electrolytic solution, using the water-soluble electrolytic 
solutions, such as oxalic acid, a sulfuric acid, or its salt. 

[0025] In addition, this aluminum anodic oxide film 27 may be homogeneous as the aluminum anodic oxide 
film 35 which carries out the following. 

[0026] On the other hand, the metal plate 31 is an abbreviation square-like, it projects on both sides of the 
end side, and pieces 33 and 33 are formed. And surface roughening of the whole front face of this metal 
plate 3 1 is carried out by etching. 

[0027] Next, as shown in drawing 2 (b), the pieces 33 and 33 of a protrusion of said metal plate 31 are 
contacted as the crevice 23 is straddled the end side of the auxiliary terminal assembly 21 for anode plates, 
and it joins by electric spot welding. 

[0028] In addition, the ultrasonic welding junction and mechanical sticking-by-pressure junction other than 
electric spot welding may be used for both junction. 

[0029] Next, the aluminum anodic oxide film (dielectric oxide film) 35 is formed in the whole front face of 
said metal plate 3 1 by chemical conversion. 

[0030] Next, insulating resin is applied to the perimeter of the predetermined part by the side of the metal 
plate 31 of the part which joined the auxiliary terminal assembly 21 for anode plates, and the metal plate 31 
as shown in drawing 2 (c), and the insulating band 37 is formed in it. 

[003 1] Next, a conductive functional poly membrane is formed in the whole field by the side of the metal 
plate 31 divided with the insulating band 37 by the electrolytic oxidation polymerization, the conductor 
layer 45 which consists of a graphite layer and a silver paste layer is further formed in the front face, and it 
considers as the condition which shows in drawing 2 (d). 

[0032] Next, if the A- A line shown in drawing 2 (d) cuts the auxiliary terminal assembly 21 for anode 
plates, it will be in the condition that two auxiliary terminals 29 and 29 for anode plates were joined to the 
metal plate 3 1 , as [ show / in drawing 3 (a) ]. 

[0033] And if the part of the outside of two auxiliary terminals 29 and 29 for anode plates is turned up to a 
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rear-face side and laid on top of a duplex as an arrow head shows, the monotonous mold solid-state 
capacitor element 20 as shown in drawing 3 (b) will be completed. The cathode polar zone 63 and the 
auxiliary terminals 29 and 29 for anode plates serve as [ the conductor layer 45 ] the anode plate polar zone 
61 here. 

[0034] Next, these two monotonous mold solid-state capacitor elements 20 are prepared, as shown in 

drawing 4 , the laminating of the silver paste is applied and carried out to these conductor layer 45 front 

faces, and between both the conductors layer 45 and 45 is joined by hardening a silver paste. 

[0035] At this time, since the auxiliary terminal 29 for anode plates is bent by the duplex, it connects both 

the anode plate polar zone 61 and 61 only by becoming the thickness of the cathode polar zone 63 and 

abbreviation identitas to which that thickness carried out the laminating of the conductor layer 45 grade, 

therefore carrying out the laminating of the monotonous mold solid-state capacitor element 20. 

[0036] Next, 2 sets of laminated two-piece solid-state [ 1 set of monotonous mold ] capacitor elements 20 

are prepared, and as shown in drawing 5 , the laminating of these is carried out to the top face and inferior 

surface of tongue of a leadframe 50, respectively. 

[0037] A leadframe 50 possesses the lead terminal 51 of every four right and left, joins six of them to the 
conductor layer 45 of the monotonous mold solid-state capacitor element 20, and is joining two to the 
auxiliary terminal 29 for anode plates here. 

[0038] Junction to the lead terminal 51 of the conductor layer 45 is performed by the silver paste here. 
Moreover, junction between the auxiliary terminal 29 for anode plates and a lead terminal 51 and junction of 
auxiliary terminal 29 comrades for anode plates are performed by carrying out the cutting plane 291 and 
lead terminal 5 1 which were formed the periphery side of each auxiliary terminal 29 for anode plates laser- 
welding 293. Since the field of the auxiliary terminal 29 for anode plates is covered with the aluminum 
anodic oxide film 27 (refer to drawing 2 (a)), between the cutting planes 291 which Uchibe's aluminum foil 
has exposed by cutting the auxiliary terminal assembly 21 for anode plates by cutting-plane-line A- A shown 
in drawing 2 (d) is welded. 

[0039] Even if it was the auxiliary terminal 29 for anode plates covered with this with the aluminum anodic 
oxide film 27, it becomes possible to weld this behind a laminating, and it could laminate the monotonous 
mold solid-state capacitor element 20 easily by this. 

[0040] Next, as shown in drawing 6 , after carrying out mold shaping of the perimeter of this laminated 
monotonous mold solid-state capacitor element 20 by the insulating resin 55 which consists of thermosetting 
or thermoplastics, each lead terminal 51 is cut from a leadframe 50, and if the lead terminal 51 which 
projects from insulating resin 55 is bent to the rear-face side of insulating resin 55, the laminating mold 
solid-state capacitor of a chip mold will be completed. 

[0041] By the way, although the insulating band 37 (refer to drawing 2 (c)) was formed in order to classify 
the anode plate polar zone 61 and the cathode polar zone 63 and not to carry out the laminating of the 
conductive functional poly membrane etc. to the anode plate polar-zone 61 side in this operation gestalt 
Rather than the formation voltage V2 at the time of forming the aluminum anodic oxide film 35 in the metal 
plate 3 1 , if formation voltage VI at the time of forming the aluminum anodic oxide film 27 in said auxiliary 
terminal assembly 21 for anode plates is made into high formation voltage more than 10V Namely, if only 
predetermined thickness thickens thickness of the aluminum anodic oxide film 27 rather than the thickness 
of the aluminum anodic oxide film 35 It becomes unnecessary to use the insulating band 37 which this 
conductive functional poly membrane was no longer formed in the part which formed said aluminum anodic 
oxide film 27 at the time of formation of a conductive functional poly membrane, and was used with this 
operation gestalt. This point is the same also in the first operation gestalt. 

[0042] In addition, as a metal which forms the dielectric oxide film, what is necessary is just metals which 
can form the dielectric oxide film in a front face, such as titanium, a tantalum, and its sintered compact, also 
except aluminum. 
[0043] 

[Effect of the Invention] As explained to the detail above, according to this invention, it has the following 
outstanding effectiveness. 

** since the anode plate polar zone was laminated in the condition of having folded up to the duplex at least 
— the thickness of the anode plate polar zone and the cathode polar zone — abbreviation — become the same, 
and it becomes easy to laminate [ of a monotonous mold solid-state capacitor element ], and distortion stops 
arising in the anode plate polar zone, and the miniaturization can also be attained. 
[0044] ** Since it constituted so that the cutting plane might be welded after laminating the anode plate 
polar zone covered with the dielectric oxide film, lamination of a monotonous mold solid-state capacitor 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 1] 
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[Drawing 5] 
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